SUMMARY Ninety two tissue blocks from the left colon and 52 from the right colon were obtained from 112 patients with familial adenomatous polyposis (FAP). Tissues from 137 patients with other conditions served as controls. Within the main study a smaller investigation was performed to compare sections from the left and right colon in the same subject. Several well known histochemical techniques were used to investigate possible changes in sulphation, sialic acid structure (loss of 0-acetyl substituents), and changes in the ratio of sialic acid to neutral sugars. In patients with FAP, as in controls, there was increased expression of periodic acid Schiff positive mucin and fucose in the right colon. The only difference between patients with FAP and controls was the indirect demonstration of less neutral mucin in the right colon in FAP, but this did not seem to affect neutral sugars binding to UEA-1, PNL, or HPA. As in the general population, a small proportion of patients with FAP showed a lack of 0-acetyl substituted sialic acid. Sialic acid heterogeneity probably has a genetic basis, but this is not associated with the genetic defect underlying FAP.
Several histochemical studies have shown associations between carcinogenesis and modifications to goblet cell mucin in the large intestine. Filipe proposed that increased secretion of sialomucin could indicate an early stage of carcinogenesis in the large intestine.1 Culling and Reid suggested that reduced 0-acetylation of the hydroxy side chain of sialic acid was a prominent feature of both large bowel cancer and adjacent normal mucosa. 23 Unfortunately, these studies lacked tissue controls. Furthermore, the histochemical techniques used in these studies have been criticised for their non-specificity. Using mild periodic acid Schiff (mPAS) and PAS modifications, we have shown t'hat there is no difference between normal mucosa adjacent to cancer and control tissues in terms of any reduced expression of 0-acetyl sialic acid. 4 We also confirmed the existence of important regional differences in the large intestine in relation to the expression of sialic acid and neutral mucin.'
Several investigations--' have reported mucin changes in apparently normal goblet cells in patients with familial adenomatous polyposis (FAP) . Such observations might be important in providing insight Accepted for publication 9 December 1986 into the mechanism of carcinogenesis and could turn out to be useful techniques for early diagnosis. These studies, however, have been limited by the number of cases, failure to heed regional differences of goblet cell mucin, a lack of control tissues, and the use of staining methods of doubtful specificity.
We have now examined a large number of colectomy specimens from patients with FAP, using histochemical techniques of acceptable specificity to uncover any mucin changes in apparently normal goblet cells. Sugihara, Jass right colon of patients with FAP (table 5) . Controls were also shown to have more neutral mucin in the right colon than the left (p < 0-005).
Material and methods

Paraffin
LECTIN STAINING
The same specimens as those in the preceding study were used. Staining results were classified into three groups according to the numbers of goblet cells stained by a lectin: -indicates no staining, + up to 50%, and + + more than 50%. When goblet cells showed no Ulex europeus-I binding, columnar-cells were sometimes stained intensely, particularly in the crypt base. There was no difference between FAP and controls in both the left and right colon (table 6) . The right colon, however, was found to have more a-L fucose than the left colon in both FAP and control tissues (p < 0-00 1). In both FAP and controls no goblet cell mucin was stained with peanut agglutinin while in some cases the supranuclear region of columnar cells and possibly goblet cells showed peanut agglutinin binding. More than 80% of specimens showed Helix pomatia agglutinin binding, but there was no statistical difference between patients with FAP and controls. 4 We suggested that this sialomucin heterogeneity has a genetic basis, mediated through the expression of 0-acetyl transferase. Our findings, however, exclude any association between this gene and the gene defect underlying FAP.
UEA-I binds specifically to terminal a-L fucose of the glycoprotein macromolecule. 4 Yonezawa et al reported that all of four cases with FAP had UEA-I binding receptors in the normal flat mucosa of the left colon,6 whereas most goblet cell mucins of 29 normal left colonic mucosae were not bound.17 In our study no difference in UEA-I binding was found between those with FAP and controls in either the left or right colon, but a pronounced regional difference in both those with FAP and controls (more fucose in the right colon) was confirmed. Biochemical investigations by Reid et al18 have also shown a greater expression of fucose in the right than left colon.
We shoWed a reduction in neutral mucin in the right colon of patients with FAP as compared with that of controls; this might reflect a loss of neutral sugars other than those binding to UEA-I, PNL, and HPA. Further research is required.
Our failure to detect mucin changes in the normal appearing mucosa in patients with FAP contradicts the findings of others,'-' but would fit with Knudson's hypothesis regarding the genetic susceptibility to tumours such as retinoblastoma.'9 According to this hypothesis, a recessive gene implicated in the control of differentiation is inherited and a second mutation in the homologous gene is required to interrupt synthesis of the gene product. This second mutation occurs sufficiently often to make the phenotypic expression a dominant characteristic. Given this hypothesis one would expect adenomas in FAP to begin as focal abnormalities in otherwise normal appearing mucosa. This is precisely what we observed in this study.
